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Abstract — To reveal the factors that influence web-intrusion frequency by other web-building spiders, I in¬ 
vestigated seasonal changes in the frequency of intrusion by spiders into webs abandoned by Metleucauge 
kompirensis (Tetragnathidae). I analyzed the effects of various conditions, including the size and density of host 
webs, and the life histories of intruding species. Intruders were mainly Tetragnatha praedonia of various size- 
classes, as well as small individuals of M. kompirensis. The average number of intruders per web was low be¬ 
tween April and June because of the low density of intruding species and the high density of host webs. Thus, 
competition among intruders was probably not intense during this time. Early in the season, most insects re¬ 
mained in host webs were not consumed by intruders during the daytime, but may have been consumed with 
web silks by the web owners in the evening, before they constructed new webs. On the other hand, the average 
number of intruders per web was very large between July and early September. This may have been due to the 
low density of host webs and the emergence of newly bom M. kompirensis spiderlings. The average number 
of insects remaining in webs during the daytime was low, as most insects were removed by intmders in the 
morning, when there was strong competition among intmders. Thus, the frequency of intmsion seems to de¬ 
pend primarily on the density of host webs and the density of intmding species. 

Key words — frequency of intmsion, seasonal change, density of host webs, density of intmders, size of host 
webs 


Introduction 

Although web spiders usually capture prey in their 
own webs, they sometimes intmde into the webs of other 
spiders and steal prey insects (Binford & Rypstra 1992; 
Buskirk 1975a, b; Lahmann & Eberhard 1979; Lubin 
1974; Nyffeler & Benz 1980; Rypstra 1979; Rypstra & 
Binford 1995; Yoshida 1977a, b, 1986, 1988, 2001). 
Intmsion into neighboring webs is often observed in 
communal or colonial species (Binford & Rypstra 1992; 
Buskirk 1975a, b; Eberhard 1978; Fowler & Diehl 1978; 
Lahmann & Eberhard 1979; Lubin 1974; Rypstra 1979). 
Such intmsion also occurs in solitary species at high 
densities (Nyffeler & Benz 1980; Yoshida 1977a, 2001). 

I previously reported that two tetragnathid spiders 
(various size-classes of Tetragnatha praedonia and 
spiderlings of Metleucauge kompirensis) frequently in¬ 
tmde into webs abandoned by adult M. kompirensis fe¬ 
males in July and August, and consume many insects 


remained in the webs (Yoshida 2001). However, the fre¬ 
quency of intmsion (the average number of intmders per 
host web) is very low in spring, as is shown in this 
study. This difference in intmsion frequency between 
the two seasons may be attributable to the differences of 
the environmental conditions. The intmsion frequency 
may be high when: 1) the density of host webs are low 
because many intmders concentrate in less number of 
host webs; 2) the host webs are large (Yoshida 2001) be¬ 
cause there is large space for intmders; 3) there are 
many insects remained in host webs because intmders 
can get more insects; and 4) the density of intmding spe¬ 
cies is high because there are many spiders near host 
webs. These factors change as the season progresses. For 
example, the host spider Metleucauge kompirensis 
matures in June and July (Yoshida 1977a, unpublished 
data), so the web may be largest in the season, and the 
density of the host may decrease rapidly afterwards. 
Condition of a factor may change with that of another 
factor. For example, the density of host webs may 
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negatively correlate with the web size, because host 
webs become larger as the hosts grow, whereas web 
density decreases due to the death of some hosts. The 
number of insects per host web may positively correlate 
with the web size. On the contrary, the density of intrud¬ 
ing species may not be related to other factors. 

So, I report here the seasonal changes in the fre¬ 
quency of intrusion into abandoned webs of M 
kompirensis , and analyze the effects of various factors, 
including the density of host webs, the web size, and the 
density of intruding species, on the frequency of intru¬ 
sion of three web spiders. 

Materials and Methods 

Spiders 

Metleucauge kompirensis and Tetragnatha prae- 
donia (Tetragnathidae) construct horizontal orb webs 
above streams. Leucauge magnifica makes such webs 
both at banks and above streams. M. kompirensis hunts 
for prey on the web at night, though the small individu¬ 
als hunt also in the daytime. On the other hand, L. 
magnifica hunts all day. T. praedonia hunts mainly at 
night, though it sometimes hunts in the daytime. Most 
individuals of M kompirensis leave their webs in the 
morning to rest under leaves or twigs. The spiders usu¬ 
ally destroy their webs before leaving, but some webs 
are left intact during the day (Yoshida 1977a, 2001, un¬ 
published data). 

Field investigation 

I conducted this investigation from April to October 
1980 at the Hinokidani River, a 1- to 2-m-wide branch 
of the Kamo River in Kyoto, Japan. The stream was 
shaded in various places by vegetation growing along 
the banks. I investigated between the hours of 10:00 and 
16:30. I counted the number of insects and intruders in 
abandoned webs of M. kompirensis found above the 
stream. I then collected about one-third of the intruders 
found in the field, identified them, and measured their 
body lengths in the laboratory. I also measured the major 
(R) and minor (r) axes of abandoned webs, from which 
I calculated the web area using the formula: S = n Rr/4. 
In order to measure the density of abandoned webs, I 
counted the number of abandoned webs in an area 2.5 m 
X 7.0 m. In order to estimate the densities of intruding 
species, I collected spiders by sweeping shrubs and her¬ 
baceous vegetation along the stream banks. 


Results 

Three web-building species Metleucauge kompi¬ 
rensis, Tetragnatha praedonia and Leucauge magnifica 
were recorded as intruders into abandoned webs of M. 
kompirensis . The average number of intruders per web 
was near zero in April and May, and then increased 
slightly (to <2) in June. It increased rapidly in July and 
remained >5 until early September. In the season, the 
standard deviations were very large, and the medians 
were smaller than the averages in most cases. It may 
mean that some webs with many intruders raised the av¬ 
erages. The average number decreased to <2 in October 
(Fig- 1). 

Table 1 shows the composition of species invading 
abandoned webs. In total, M kompirensis made up 
73.1% of intruding species and Tetragnatha praedonia 
made up 23.6%, and the percentage of Leucauge 
magnifica was low. The percentages of these three spe¬ 
cies differed among months. While the percentage of M 
kompirensis was very low from April to June, it in¬ 
creased through July and was very high in August and 
September. In contrast, the percentage of T . praedonia 
was high from April to July, but decreased in August. L. 
magnifica intruded with relatively high frequency be¬ 
tween April and June, however, it decreased after July. 
Intruding M kompirensis and L. magnifica were mainly 
small individuals <4 mm long, whereas various size- 
classes of T. praedonia intruded (Fig. 2). 

The density of abandoned webs was low in early 
April, probably because many spiders did not construct 
webs as a result of low ambient temperatures. Web den¬ 
sity was highest in late April, and then decreased until 
August, after which it was very low (Fig. 3A). The aver¬ 
age web area measured around 1000 cm 2 until mid-May, 
and then increased rapidly. The average web area in¬ 
creased to >4000 cm 2 between mid-July and early 
August. In the season, the standard deviations were 
large, and the medians were smaller than the averages 
(Fig. 3B). 

The density of intruding species was low from April 
through June, increased rapidly, and then peaked in late 
August. The density of M. kompirensis increased rapidly 
in early August, due to the emergence of spiderlings. 
Similarly, many L. magnifica spiderlings emerged in late 
August (Fig. 4). Many prey insects were left in aban¬ 
doned webs between late April and late June, but only a 
few insects were found in early April, July, and August 
(Fig. 5). 
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Fig. 1. Seasonal changes in the number of intruders per web. Solid and open circles represent the averages and 
the medians, respectively. Bars and numerals on top of the bars represent standard deviations, and the numbers 
of webs investigated, respectively. 


Table 1. Seasonal change of number and relative frequency (in parentheses) of three intruding species, 
Metleucauge kompirensis, Tetragnatha praedonia , and Leucauge magnifica. 


Month 


Number of intruders 


M. kompirensis 

T. praedonia 

L. magnifica 

Total 

April to June 

1( 2.2) 

31(67.4) 

14(30.4) 

46 

July 

87(55.4) 

70(44.6) 

0( 0.0) 

157 

August 

324(86.2) 

46(12.2) 

6( 1-6) 

376 

September 

50(94.3) 

2( 3.8) 

1( 1.9) 

53 

Total 

462(73.1) 

149(23.6) 

21( 3.3) 

632 


Discussion 

The frequency of intrusion (the number of intruders 
in a host web) may be influenced by some ecological 
factors (Table 2). High host density, small host webs, 
less number of insects left in host webs, and low 
intruder’s density may lead to the low frequency of in¬ 
trusion. From April to June, the density of host webs 
was high, the size of host webs was small, many insects 
were left there, and the density of intruding species was 
low. In the season, the frequency of intrusion was low 
(Table 3). This result is consistent with the forecast A 
(Table 2), except for many insects left there. It may 
mean that the low frequency of intrusion is due to the 
high host density, the small web size, and the low den¬ 
sity of intruding species. It may represent also that the 


number of insects in host webs does not affect to the fre¬ 
quency of intrusion so much in this case. Most insects 
might be consumed by web owners with the web silks in 
the evening, before new webs are constructed. 

On the other hand, in July and August, the frequency 
of intrusion was very high, and most of intruders were 
M. kompirensis. In July, many M. kompirensis 
spiderlings emerged, and in August, the density of host 
webs decreased rapidly. In the season, the size of host 
webs was large. This result is consistent with the fore¬ 
cast B (Table 2), except for the small number of insects 
left there. It may mean that the high frequency of intru¬ 
sion is due to the high density of intruding species, the 
low host density, and the large web size. The small num¬ 
ber of insects found in this study does not mean that few 
insects were left in host webs at the beginning of the 
day, but rather, that most insects had been removed 
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Fig. 2. Frequency distribution of body length of 
intruders. 



Apr May Jun Jul Aug Sep 



Apr May Jun Jul Aug Sep 

Fig. 3. A. Seasonal changes in the density of aban¬ 
doned webs. B. Seasonal changes in the area of webs 
abandoned by M. kompirensis. For other explanations 
see Fig. 1. 


during the morning. Most host webs had many insects in 
early morning (Yoshida 2001). 

The low frequency of intrusion by L. magnifica 



Fig. 4. Seasonal changes in the density of spiders col¬ 
lected by sweeping on the stream banks. 



Fig. 5. Seasonal changes in the number of insects left 
in abandoned webs. Explanations as in Fig. 1. 


Table 2. Expected relationships between the fre¬ 
quency of intrusion (the average number of intruders 
per host web) and some ecological factors. 



Forecast A 

Forecast B 

Frequency of intrusion 

low 

high 

Host density 

high 

low 

Host-web size 

small 

large 

Number of insects per web 

small 

large 

Density of intruding species 

low 

high 


despite of its high density during the season suggests 
that this species is less kleptoparasitic than M 
kompirensis and T. praedonia. This may be due to the 
low density of L. magnifica spiderlings above stream 
though it was very high at banks. They usually made 
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Table 3. Observed seasonal change in relationships 
between the frequency of intrusion and some ecologi¬ 
cal factors. 


Season 

April-June 

July-August 

Frequency of intrusion 

low 

high 

Host density 

high 

low 

Host-web size 

small 

large 

Number of insects per web 

large 

small 

Density of intruding species 

low 

very high 


their webs at banks. Few webs were found in the central 
open space above the stream where M. kompirensis 
made their webs (Yoshida 1974). L. magnified 
spiderlings often invaded the webs of adult L. magnified 
whose owners were removed artificially (Yoshida, un¬ 
published data), so they also seem to be somewhat 
kleptoparasitic. Adult L. magnified females sometimes 
intrude into the webs of L. magnified , M. kompirensis 
and T. praedonia (Yoshida 1975a, b). L. magnifica also 
intrudes into the webs of Nephila clavata (Yoshida 
1986, 1988). 

Why is it only small M. kompirensis individuals that 
intrude into other webs? It may be due to a difference in 
the diurnal rhythms of large and small M. kompirensis 
individuals. Most adult M. kompirensis females emerge 
from their retreats in the evening and hunt on their webs 
at night (Yoshida 1977a), whereas the spiderlings are ac¬ 
tive in the daytime (Yoshida 2001; and this study) as 
well as at night (Yoshida, unpublished data). Fowler & 
Diehl (1978) also reported a difference in the diurnal 
rhythms of juveniles and adults in a colonial orb¬ 
weaving spider, Eriophora bistriata (Araneidae). But, 
why are the M. kompirensis spiderlings active in the 
daytime? It may be a behavioral adaptation that allows 
them to intrude into the abandoned adult webs. Although 
M kompirensis spiderlings do construct tiny webs, not 
one of 34 webs examined in the day time contained prey 
insects in August 1984 (Yoshida, personal observation). 
Therefore, stealing prey in the daytime may be a better 
tactic for the spiderlings than web-making. On the other 
hand, T. praedonia individuals of various sizes intrude 
into other spiders’ webs, which suggests that both juve¬ 
nile and adult T. praedonia show kleptoparasitic 
behavior. 

In order to capture prey insects, web spiders may 
consider cost-performance when choosing between mak¬ 
ing their own webs or intruding into other webs, if there 
are neighboring webs available. Intrusion may be a bet¬ 
ter tactic than web-making when host webs are abun¬ 
dant. Because they are undefended, the abandoned webs 


of M. kompirensis may be more attractive to intruders 
than occupied webs (Yoshida 2001, this study). On the 
other hand, web-making may be a better tactic than in¬ 
trusion when host webs are scarce. Cangiolosi (1997) 
showed an example: the kleptoparasitic spider, 
Argyrodes trigonum (Theridiidae), both intrudes into 
host webs and captures prey insects in its own webs. A. 
trigonum construct more of their own webs when there 
are less host webs, which suggests that when web den¬ 
sity is low, prey capture is more effective using their 
own webs than using host webs. 
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